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© Cup-shaped containers and method and apparatus for manufacturing them. 



© A cup-shaped container is formed from a metal blank 
13) by forcing the blank (13), carried by a mandrel (50) 
through a drawing die (21) to shape the blank (13) with a 
base (14) and an elongate cylindrical wall (15), and ironing 
dies (22,23) to thin and extend the cylindrical wall (15) along 
the mandrel (50). The mandrel (50) has circumferential a 
groove (57) into whtch metal is caused to flow during the 
fronmg step and adjacent the groove (57) is a severing die 
(56) which co-operates with an ironing die (23) to trim the rim 
of the cylindrical wall (15) adjacent the groove (57). The 
resultant container has an inner circumferential bead (60) at 
the rim, which strengthens the container and reduces the 
incidence of splitting. 
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This invention relates to a cup-shaped container a 
~thod of mak in g such a container and apparatus for carryinq 
out the method. carrying 

Cup-shaped containers made of metal are commonly used 
to make cans for containing and storing foods and li^ias 
There are two main types of such cans. Firstly, there ' 
the traditional three-piece can comprising a cylindrical 
body rolled from a sheet „f , ■ I^norical 

Th . . „ . a Sheet of metal ana teamed down the side. 

This body rs capped at one end by a separate disc-shaped 
base made of sheet metal and crimped and seamed to the 
cylindrical body, to form a cup-shaped container. After 
filling of the container, the opposite end of the body is 
similarly capped. 

in recent years there has been developed a two-piece 
can, sometimes referred to as a "seamless" can, wherein the 
body and the base are integrally formed by drawing an 
wall-ironing from a blank of metal, to form a one-piece 
cup-shaped container, which is trimmed at the rim and 
finally capped after filling. It is usual 

shaped container to be made in three operations. » shall 

flat blank. This shaped blank is then subjected to drawing 
and wall-ironing and the third operation is cutting off the 
rim margin with a knife to form a cup - shaped container 
or standard length. Such cans have the advantages that 
leakage and consequent food contamination are iess likeiy 
to occur, sinoe seams are considerably reduced as compared 
with the traditional can. In addition, the two-piece cans 
are more aesthetically pleasing to the eye and are easier 
to stack end to end. 



A problem that arises in the manufacture of the 
one-piece cup-shaped containers is that longitudinal splits 
occasionally develop in the cylindrical vail of the 
container. Such splits, if not detected, may result in a 
5 can which is liable to leakage and contamination of the 
contents. Variation occurs in quality of the metal used 
for making cans and this problem manifests itself partic- 
ularly with poorer quality metal. 

It has now been found that these splits begin at the 

10 rim and spread along the body wall of the cup-shaped 

container and it has surprisingly been discovered that the 
incidence of splitting can be very considerably reduced 
by forming an area of increased strength adjacent the rim. 
The present invention provides a method of manuf act- 

15 uring a one-piece cup-shaped container, comprising wall- 
ironing a blank having a base and a cylindrical wall, so 
as to extend the length of the cylindrical wall, forming 
an integral inner circumf erential bead on the cylindrical 
wall towards the end of the wall-ironing operation, and 

20 trimming the rim of the cylindrical wall near the bead. 
Preferably, the trimming step is effected by continuing 
the wall-ironing operation past a cutting edge. 

It has been found that the formation of this bead, 
which may project by only 0.06 mm for example, strengthens 

25 the rim sufficiently to reduce very considerably the 
incidence of splitting of the cylindrical wall. 

It is preferred that the trimming step is carried out 
immediately adjoining the bead. This reduces the risk 
of the trimming step inducing splits in the rim of the 

30 container. 

Preferably the drawing, wall-ironing and trimming 
steps are carried out sequentially by means of a punch 
which forces the blank through drawing, wall-ironing and 
trimming dies and serves as a mandrel. This permits very 

35 rapid manufacture of the cup-shaped container. 
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The forming of the bead is preferably effected by 
the wall-ironing step causing material of the cylindrical 
wall to flow into a groove around the mandrel 
_ The invention also resides in wall-ironing apparatus 

±n manuf -turing a one-piece, cup-shaped, metal 
container from a pre-shaped blank having a base and a 
cylindrical wall, the apparatus comprising a mandrel 
xnsertable within the cylindrical wall and an annular 
wall-ironing die for ironing the cylindrical wall along 
the mandrel to extend the length of the cylindrical wall 
characterised in that a circumferential groove is provided 
around the mandrel near the rim-forming portion of the 
mandrel, whereby an integral inner circumferential bead 
is formed on the cylindrical wall near the rim by relative 
15 movement of the mandrel and the ironing die. 

The apparatus preferably includes trimming means 
provxded near the groove co-operable with the wall ironing 
dxe for trimming the rim of the extended cylindrical wall 
The trimming means, advantageously, has a trimming edge 
radially aligned with an edge of the groove, so that the 
bead immediately adjoins the free end of the trimmed 
cylindrical wall. 

The invention also resides in a one-piece metal, cup- 
shaped container having a base and an integral elongate 
cylindrical wall, in which the cylindrical wall has been 
extended by wall-ironing and trimmed to provide a container 
of predetermined length, the cylindrical wall having an 
integral inner circumferential bead formed near the rim 
Reference is now made to the accompanying drawings, 
30 wherein :- 3 ' 

Figure la to le are sectional views of parts of 
apparatus for manufacturing a cup-shaped container, showing 
various steps during such manufacture; 

Figure 2 is an enlarged view of a part of the apparatus 
m the position shown in Figure le; and 
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Figure 3 is a perspective view of the apparatus showing 
the input of blanks and output of up-shaped containers. 

The apparatus shown in the Figures is for manufacture 
of a one-piece, cup-shaped, steel container suitable for 
5 making a can. The container 10, as shown in Figure le 

and 3 comprises a base 11 and an integral cylindrical wall 
12. To make a can, the container is further processed 
to form an outstanding flange at the rim and, after filling, 
a lid is sealed to the rim. 

10 The container is made from a dish-shaped blank 13, as 

shown in Figures la, and 3, which is preformed by a drawing 
step from a flat blank of low-carbon, cold rolled, tin- 
coated steel in known manner. This blank has a base 14 
and a shallow cylindrical wall 15. The apparatus carries 

15 out a series of forming steps in rapid succession to form a 
container 10. 

The apparatus comprises a body 20 (Figure 3) , which 
mounts in fixed, spaced locations, a drawing die 21, 
a first wall-ironing die 22, a second wall-ironing die 23 
20 and an impression die 24 (Figure la) . 

The drawing die 21 is annular and formed with an 
inner circumferential radiussed rebate 25, which snugly 
receives the base 14 of a blank 13, as shown in Figure la. 
The drawing die 21 is supported by an outer ring 26 of 
25 complementary form. 

The first wall-ironing die 22 is annular and has a 
frusto-conical inner surface 28" leading to a cylindrical, 
inner surface 29 of slightly smaller diameter than that of 
the drawing die 21. The die 22 is supported by an outer 
30 ring 30. 

The second wall-ironing die 23 is similarly annular and 
has a frusto-conical inner surface 31 leading to a cylind- 
rical, inner surface 32 of slightly smaller diameter than 
that of the first wall-ironing die 22. The die 23 is 
35 supported by an outer ring 33. 

The impression die is a block held in a recess in a cup 
34 and formed with circular depressions 35. The cup 34 is 
slidable in a housing 37 under pneumatic pressure. The 
rings 26, 30, 33 and the housing 37 are fixed in the 
h ?Q fF jLgjjjr ^ which hasan inlet 40 for blanks 13 and 
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; an outlet (not shown but located beneath the gap between 
the second wall-ironing die and the block 35) for the 
' containers 10. 

Beneath the outlet is a conveyor 41 for removing the 
containers. Beneath the inlet (as shown in Figure la) 
is a cradle 42 into which the blanks 13 are fed 
gravitationally and individually. A guide 44 receives 
the blanks and means (not shown) is provided in known 
manner for catching the blanks and releasing them 
• individually. 

The apparatus includes a mandrel (or punch) 50 of 
cylindrical form and fixed to a hollow piston rod 55 which 
■may.be reciprocated by a hydraulic ram (or mechanical 
! crank). The mandrel has an end face 52 formed com- 
plementary to the formations 35 on the impression die 24. 
The mandrel is received within a sleeve 54, there being 
an annular gap between the mandrel and the sleeve. The 
sleeve is slidable on a piston (not shown) to which the 
piston rod is secured. The outer surface of the piston 
rod 55 supports a severing die 56. The severing die has 
:a sharp edge formed adjacent an annular groove 57 around 
the mandrel. The groove is defined by a rebate in the 
mandrel and an end wall of the piston rod 55 supporting 
the severing die 56, so that the sharp edge thereof is 
radially aligned with an edge of the groove. 

The sleeve 54 is complementary to the rebate 25 
in the drawing die 21 and is advanceable to engage in 
this rebate. The sleeve may, in known manner, have a 
resilient connection with the piston (not shown), so that 
on advancement of the piston to advance the mandrel, the 
sleeve is advanced until it is stopped by engagement 
with the drawing die, when the resilient connection permits 
continued movement of the mandrel. 

In operation, the mandrel 50 is advanced together with 
the sleeve 54 towards and into engagement with a blank 13 



held in the cradle 42. The sleeve and the mandrel enter 
the open end of the blank and the sleeve deforms the 
cylindrical wall 15 of the blank and urges it against the 
rebated wall of the drawing die 21. The mandrel 50 
continues to move relative to the sleeve 54 and pushes 
the blank through the drawing die, so that the blank 
is reshaped to the mandrel with a base of reduced diameter 
a cylindrical wall of increased length. This process is 
illustrated in Figure lb. 

The mandrel 50 continues to advance and forces the 
re-shaped blank 13 through the first wall-ironing die 22. 
This process thins and lengthens the cylindrical wall of 
the blank along the mandrel, as is apparent from Figure lc. 
The mandrel continues to force the blank through the second 
wall-ironing die 23, as shown in Figure Id, and this 
further thins and lengthens the cylindrical wall to its 
final length. 

Finally the cup 34 is pneumatically moved in the 
housing 37 to urge the impression die 24 against the end 
52 of the mandrel (as shown in Figure le) , to form 
circular ridges in the base. 

As the mandrel 50 comes to the end of its movement, 
the frusto-conical surface 31 of the second wall-ironing 
die co-operates with the sharp edge of the severing die 56 
to trim a rim portion of the cylindrical wall, so that the 
wall is cut to a predetermined length. 

Before the severing step occurs, the second wall- 
ironing die causes the metal of the cylindrical wall 12 of 
the container to flow into the groove 57, so that an inner 
bead is formed around the rim of the container. The 
cylindrical wall is severed immediately adjacent the bead. 
Figure 2 more clearly shows the formation of this bead 60 
and the severing step, which removes a trim 61. 

The mandrel 50 is then retracted and the inherent 
resilience of the container 10 causes the cylindrical wall 
to open out slightly, so that the bead 60 is retracted 
from the groove 57 and the rim engages the end face 62 of 
the second wall-ironing die, thereby preventing retraction 
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of the container, 



The container fails through the outlet 
onto the oonveyor 41 and the trim 61 also fall . auay lnto 
: a collection bin. y.mro 

The depth of the groove 57 is, Preferably, sufficient 
to permit formation of a bead 60, which stand, . ! 

. , . ' wnj.cn stands proud of the 

cylindrical wall 12 by 0.06 to 0.07 mm. The „ ldth (i . 

the drmension parallel to the container axis) of the ' ' 
groove and of the bead is between 0.7 and 1.5 mm and 
preferably about 1 mm. 

The severing, or trimming step may be carried out in 
separate operation on a separate tricing machine 

The provision of the bead is extremely important in 
preventing the container from beginning to split longi- 
tudinally from the rim. Tne bead signif , 

I*™ Stren9th " lthoUt -"ceabiy increasing the weight 
of the container, xt is possible, therefore, for a 
container to be made with thinner walls than is usual 
.without any greater risk of splitting. 

A number of containers made according to the above 
process were tested for splitting by placing the open end 
Of each on a 60° cone and appiying an increasing com- 
pressxve force to the can until the can split at the rim 
curative tests were carried out on a similar number oi 
imilar cans which were not provided with beads at their 
rms The means and standard deviations of the tests are 
tabulated below : 

i 

■ ' No of ''^ an T alUS Standard " 

cans ?o Spllttin ? . Aviation 
cans force ■ of _ , , . 

Standard can ±&Sted • (in . tingle 

[i.e. without bead) ' 12 ->c fi n 

^b6.7 28.4 
.mproved can ' : 

:±.e. with bead) n . 3ol2 ^ g 
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The increase in the mean value from 256.7 to 301.2 
is significant at the 0.1% probability level. 

The invention may be applied to cans of materials 
other than tin coated steel, such as aluminium or 
aluminium alloy. 
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CLAIMS . 



1. A method of manufacturing a one-piece, cup-shaped 
metal container, comprising wall-ironing a pre-shaped 
blank having a base and a cylindrical wall, so as to 
extend the length of the cylindrical wall, characterised 
by forming an inner circumferential bead on the 
cylindrical wall towards the end of the ' wall-ironing 
operation, and trimming the rim of the cylindrical wall 
near the bead. 

2. A method according to claim 1, wherein the wall- 
ironing operation is effected by relatively moving an 
annular ironing die and a mandrel on which the cylindrical 
wall is ironed, characterised in that a groove is provided 
around the mandrel so that material of the cylindrical 
wall flows into the groove to form the bead during the 
last part of the wall-ironing operation. 

3. A method according to claim. 2, characterised in 
that the wall-ironing operation is continued after 
formation of the bead past a cutting edge to effect said 
trimming. 

4. Wall-ironing apparatus for use in manufacturing a one- 
prece, cup-shaped, metal container from a pre-shaped 
blank having a base and a. cylindrical wall, the apparatus 
comprising a mandrel insertable within the cylindrical 
wall and an annular wall-ironing die for ironing the 
cylindrical wall along the mandrel to extend the length of 
the cylindrical wall, characterised in that a circum- 
ferential groove is provided around the mandrel near the 
rrm-forming portion of the mandrel, whereby an integral 
inner circumferential bead is formed on the cylindrical 
wall near the rim by relative movement of the mandrel 

and the ironing die. 

5. Wall-ironing apparatus according to claim 4 character- 
ised by trimming means provided near the groove and co- 
operable with the wall-ironing die for trimming the rim 
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of the extended cylindrical wall. 

6. Wall-ironing apparatus according to claim 5, 
characterised in that the trimming means includes a 
trimming edge radially aligned with an edge of the groove, 
so that the bead immediately adjoins the free end of the 
trimmed cylindrical wall. 

7. A one-piece, metal, cup-shaped container having a 
base and an integral elongate cylindrical wall, in which 
the cylindrical wall has been extended by wall-ironing 
and trimmed to provide a container of predetermined 
length, characterised in that the cylindrical wall has 
an integral, inner circumferential bead formed near the 



rim. 



8. A container according to claim 7, characterised in 
that the bead adjoins the rim. 

9. A container according to claim 7 or 8, characterised 
in that the bead has a greater axial dimension than radial 
dimension with respect to the cylindrical wall. 

10. A container according to claim 9, characterised in 
that the radial dimension is 0.06 to 0.07 mm. 
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ABSTRACT: 

CHG DATE=19990617 STATUS=0> A cup-shaped 
container is formed from a metal blank (13) by 
forcing the blank (13), carried by a mandrel (50) 
through a drawing die (21) to shape the blank (13) 
with a base (14) and an elongate cylindrical wall 
(15), and ironing dies (22,23) to thin and extend 
the cylindrical wall (15) along the mandrel (50). 
The mandrel (50) has circumferential a groove (57) 
into which metal is caused to flow during the 
ironing step and adjacent the groove (57) is a 
severing die (56) which co-operates with an 
ironing die (23) to trim the rim of the 
cylindrical wall (15) adacent the groove (57). The 
resultant container has an inner circumferential 
bead (60) at the rim, which strengthens the 
container and reduces the incidence of splitting. 
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